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(57) Abstract: A method and apparatus 
for automatically applying a flying splicing 
tape to a roll of sheet material (22). The roll 
of sheet material is defined by a width and 
includes an outer-most layer. With this in 
mind, the method includes lifting a portion 
(170) of the outer-most layer away from 
a remainder of the roll. The lifted portion 
(170) is then cut to form a leading edge that 
is otherwise spaced from a remainder of 
the wound roll (22). To this end, the cut is 
made at a defined spacial location along the 
outer-most layer such that the leading edge 
is radially aligned with a defined application 
line (172) relative to a circumference on the 
wound portion of the roll. In other words, 
when the outer-most portion is subsequently 
wound back onto the roll, the leading edge 
will be aligned with the defined application 
line (172). The splicing tape (102) is then 
applied to the wound portion of the roll at the 
defined application line (172), such that the 
splicing tape extends across at least a portion 
of the width of the roll. In one preferred 
embodiment, the splicing tape is applied in 
a straight fashion relative to an axis of the 
roll. Finally, the leading edge is adhered to 
an outer surface of the splicing tape. More particularly, the leading edge is positioned relative to the splicing tape such that the 
outer-most layer covers a first section of the splicing tape, whereas a second section of the splicing tape remains exposed. In another 
preferred embodiment, the applied splicing tape (102) is cut to form a trailing end that is substantially aligned with a side of the roll. 
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METHOD AND APPARATUS FOR AUTOMATICALLY APPLYING 
A FLYING SPLICING TAPE TO A ROLL OF SHEET MATERIAL 

Th» ViM nf the Invention 
The present invention relates to systems for applying a splicing tape to a roll of 
sheet material. More particularly, the present invention relates to a method and apparatus 
for automatically applying a strip of splicing tape at a precise location along a 
circumference of a sheet material roll, the splicing tape extending in a substantially 
straight fashion relative to a roll axis and positioned such that a first section of the splicing 
tape is covered by an outer-most layer of the roll, whereas a second section of the splicing 
tape remains exposed. 

Background of the Invention 
With most high volume printing applications, for example printing of newspapers, 
the sheet material to be printed on (e.g., paper) is provided to a handling station in a large 
wound roll. During printing, the sheet material is continuously unwound and fed from the 
roll, via the handling station, to a printing device. Over time, the sheet material supplied 
by the roll will be depleted, such that the roll must be replaced with a new roll of 
appropriate sheet material. As would be expected, manufecturers/publishers wish to 
minimize, as much a possible, the complications and delays associated with changing from 
a depleted roll to the new roll. To this end, techniques have been developed by which a 
leading end (or outermost layer) of the new roll is joined to a trailing portion (or innermost 
layer) of the depleting roll, effectuating a nearly seamless transition from the depleted roll 
to the new roll at the handling station. 

More particularly, splicing tapes can be employed to prepare a joint between the 
leading end of the new roll and the trailing portion of the depleting roll. The splicing 
operation can be performed in a static or dynamic mode. In general terms, the static mode 
entails stopping rotation of the old roll, applying a tape to one or both of the rolls, and then 
forming a joint there between. Splices that are formed in a static mode are commonly 
referred to as zero speed splices. Conversely, the dynamic mode prepares a splice without 
requiring interruption of the continuous production/printing process. That is to say, both 
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the depleting roll and the new roll continue to rotate as the splice is formed. Splices that 
are obtained in a dynamic mode of operation are usually referred to as flying splices. 

A wide variety of splicing tapes are currently available for forming a flying splice. 
Regardless of the exact form, the flying splice tape is initially adhered to an outer layer of 
the new roll, with at least a portion of the splicing tape being exposed for subsequent 
connection to the trailing portion of the depleting roll. A further constraint is that for 
flying splice applications, the new roll must be provided to the handling station in wound 
form, so that when the new roll is subsequently rotated in conjunction with the depleting 
roll, the new roll wUl not unexpected unwind. Thus, the flying splice tape is applied to the 
new roll in such a way that an outer-most layer of the new roll is secured or otherwise 
maintained against a second outer-most layer, ensuring that the new roll remains wound 
prior to splicing. 

The particular form of the flying splicing tape typically dictates the manner in 
which it is initially applied to a new roll of sheet material. For example, some types of 
splicing tape include destructible nose tabs, such as that described in WO 95/29115, and 
are applied in a W or V shape. This format is not conducive to automated application. 
Conversely, the flying splicing tape can assume a form requiring that the leading edge of 
the outer-most layer be cut at an angle (relative to an axis of the roll), for example as 
described in U.S. Patent No. 4,802,632. 

These, and other types of splicing tapes, have proven to be quite viable. However, 
improvements are continually being pursued. To this end, flying splicing tapes have been 
developed that are applied in a straight line (relative to an axis of the roll) along an outer 
surface thereof. Due to the straight line of application, these types of splicing tapes are 
conducive to automated application. For example, U.S. Patent No. 5,783,029 describes an 
automated splicing tape applicator that includes a working carriage that cuts a leading 
edge of the outer-most layer and simultaneously applies spaced adhesive labels and a 
double sided adhesive splice tape across a width of the roll. As shown in Figure 3 of U.S. 
Patent No. 5,783,029, the spaced adhesive labels are quite large, and are positioned to 
secure the wound outer surface onto itself. The splicing tape is formed over the adhesive 
labels. Due to this particular application, there is little concern for precisely 
cutting/locating the leading edge relative to a remainder of the roll, as the adhesive labels 
easily compensate for any alignment errors. 
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A more recently developed splicing tape is described in U.S. Patent Application 
Serial No. 09/770,985, filed January 26, 2001 and entitled "Tape For Flying Splice, 
Method Of Use, And Method Of Manufacture," assigned to the same assignee. The so- 
described splicing tape is generally referred to as being a "separable splicing tape" as H 
includes inner and outer tape elements releasably secured to one another by a separable 
intermediate layer. The inner tape element is secured to the roll at the intersection of the 
outer-most layer and the second outer-most layer (i.e., beneath the leading edge of the 
outer-most layer). The leading edge of the outer-most layer is adhered to an outer surface 
of the outer tape element. More particularly, the leading edge is positioned such that the 
outer-most layer encompasses a portion of the outer tape element (preferably, though not 
necessarily, along an entire width thereof), with a remainder of the outer tape element 
being "exposed". Subsequently, the trailing portion of the depleting roll is adhered to this 
exposed portion of the outer tape element, thereby splicing the two rolls. As the outer- 
most layer of the new roll is pulled away from, or otherwise forcibly unwound from the 
roll, the outer tape element releases or "separates" from the inner tape element so that the 
new roll can then be fully unwound. 

The above-described separable splicing tape represents a distinct advancement in 
the flying splice tape art However, certain application difficulties not otherwise found 
with many other types of splicing tapes render automatic application of the separable 
splicing tape difficult, especially on a mass production basis. First, unlike most other 
splicing tapes, the separable splicing tape must be applied between the leading edge of the 
outer-most layer and a remainder of the roll. Thus, the outer-most layer must be partially 
unwound, the splicing tape applied, and then the leading edge pressed into contact with the 
splicing tape. Second, on a related point, the separable splicing tape is preferably quite 
narrow. Thus, registration of the leading edge, that is otherwise partially unwound, 
relative to the location at which the splicing tape is to be applied is highly important. By 
way of example, the separable splicing tape may have a width on the order of 114 inch 
(3.81 cm). Because a portion of this width must be available for subsequent engagement 
with the trailing portion of the depleting roll, there is little coom for error when locating 
the tape along the roll relative to a point at which the leading edge will be located when 
subsequently reapplied. Additional concerns, such as removal of at least a section of a 
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release liner sometimes provided on top of the outer tape element, precise cutting of the 
splicing tape relative to a side of the roll, etc., are also raised by separable splicing tapes. 

In light of the above constraints, separable splicing tapes are currently applied 
manually. After loading the roll into a loading station, a leading section of the outer-most 
5 layer is allowed to freely extend or unwind from a remainder of the roll. The leading 
section is pulled away from the roll such that an outer surface of the remaining wound 
portion is accessible. The separable splicing tape, including an outer release liner, is then 
placed across the wound portion of the roll at a location that is clearly inside of the 
unwound leading section. Notably, because the splicing tape is applied by hand, it is 

10 oftentimes difficult to achieve a "straight" orientation (parallel to a central axis of the roll). 
Regardless, a portion of the release liner is then removed. The unwound leading section of 
the outer-most layer is then re-wound to the roll and adhered to the splicing tape. 
Assuming the splicing tape has been properly located, a portion (or tail) of the outer-most 
layer will continue to extend from the roll, beyond the point of interface with the splicing 

15 tape. This tail material is folded back at the point of interface with the splicing tape, 
forming a crease. The tail material is then cut from the roll along the crease. 
Unfortunately, it is virtually impossible for the new leading edge defined by the cut to be 
precisely formed and located relative to the exposed area of the splicing tape, possibly 
leading to problems during a subsequent splicing operation. Further, difficulties may be 

20 encountered when attempting to lay the leading section of the outer-most layer against the 
splicing tape. In fact, due to unavoidable human errors, the cut/leading edge may be so 
displaced relative to the splicing tape and/or creases formed at the point of interface that 
the resulting arrangement cannot be used. In this case, a length of the sheet material, 
including that portion to which the splicing tape is adhered, must be removed and 

25 discarded, and the process repeated. 

Separable splicing tapes, as well as other splicing tapes applied in either a straight 
across fashion and/or beneath a leading edge of the outer-most layer, provide many 
advantages to users. However, existing automated applicators cannot satisfy the many 
application constraints presented by these splicing tapes when used for flying splices. 

30 Further, manual application is less than optimal. Therefore, a need exists for an apparatus 
and method of consistently and automatically applying a splicing tape, especially a 
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separable splicing tape, to a roll that properly cuts and locates the leading edge of the 
applied splicing tape in a suitable configuration for a flying splice. 

Summary of the Invention 

One aspect of the present invention relates to a method of automatically applying a 
separable splicing tape to a roll of sheet material. The roll of sheet material is defined by a 
width and includes an outer-most layer. With this in mind, the method includes lifting a 
portion of the outer-most layer away from a remainder of the roll. The lifted portion is 
then cut to form a leading edge that is otherwise spaced from a remainder of the roll. With 
this spaced orientation, the roll is now defined by a wound portion and an unwound 
portion. To this end, the cut is made at a defined spatial location along the outer-most 
layer such that the leading edge is radially aligned with a defined application line relative 
to a circumference on the wound portion of the roll. In other words, when the outer-most 
portion is subsequently wound back onto the roll, the leading edge will be aligned with the 
defined application line. The splicing tape is then applied to the wound portion of the roll 
at the defined application line, such that the splicing tape extends across at least a portion 
of the width of the roll. In one preferred embodiment, the splicing tape is applied in a 
parallel line relative to an axis of the roll. Finally, the leading edge is adhered to an outer 
surface of the splicing tape. More particularly, the leading edge is positioned relative to 
the splicing tape such that the outer-most layer covers a first section of the splicing tape, 
whereas a second section of the splicing tape remains exposed. In one preferred 
embodiment, following initial cutting of the outer-most layer, the leading edge is further 
maneuvered away from the roll, and in particular from the defined application line, so as 
to afford sufficient room to apply the splicing tape. 

Another aspect of the present invention relates to an apparatus for applying a 
separable splicing tape to a roll of sheet material. The apparatus includes a sheet 
engagement mechanism, a sheet cutter, and a taping device. The sheet engagement 
mechanism is configured to engage and maneuver an outer-most layer of the roll. The 
sheet cutter is configured to cut the outer-most layer across a width thereof. Finally, the 
taping device includes a tape head configured to precisely apply and cut a splicing tape to 
the roll. With this in mind, the sheet engagement mechanism, the sheet cutter, and the 
taping device are connected to one another at known spatial locations such that the tape 
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head applies splicing tape along a line corresponding with a cut line provided by the sheet 
cutter. In one preferred embodiment, the taping device is secured to a frame, and the sheet 
engagement mechanism and cutter are directly coupled to one another, and movably 
connected to the frame. With this configuration, the combination sheet engagement 
mechanism and cutter are radially moveable relative to the tape head. In an even more 
preferred embodiment, a four-bar linkage connects the combination sheet engagement 
mechanism and cutter to the frame otherwise maintaining the taping device. In yet another 
preferred embodiment, the taping device further includes a tape cutter positioned adjacent 
the tape head for cutting the splicing tape immediately after being applied to the roll. 

Yet another aspect of the present invention relates to a method of automatically 
applying a separable splicing tape to a roll of sheet material defining a width and including 
an outer-most layer. The method includes establishing an application line relative to a 
circumference of the roll. The outer-most layer is then lifted away from a remainder of the 
roll in a region of the application line. The outer-most layer is cut to form a leading edge, 
the cut being made such that the leading edge is radially alignable with the established 
application line. The splicing tape is then applied to a wound portion of the roll along the 
application line, with the splicing tape extending across the width of the roll. In this 
regard, the leading edge remains spaced from the wound portion as the splicing tape is 
applied. Finally, the leading edge is adhered to an outer surface of the splicing tape such 
that the outer-most layer covers a first section of the splicing tape, whereas a second 
section of the splicing tape remains exposed. In one preferred embodiment, the 
application line is established by providing a sheet cutter capable of cutting along a spatial 
cut line and a toping device capable of applying a strip of splicing tape along a spatial tape 
application line. The sheet cutter and the taping device are coupled to one another such 
that the spatial cut line is radially aligned with the spatial tape application line. 

Brirf Description of the Drawings 

FIG. 1A is a front perspective view of an automated splicing tape applicator in 
accordance with the present invention positioned over a roll of sheet material; 

FIG. IB is a rear perspective view of the applicator of FIG. 1 A; 

FIG. 2 is an enlarged side view of a portion of a sheet engagement mechanism and 
a sheet cutter of the applicator of FIGS. 1 A and IB; 
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FIGS. 3A and 3B are enlarged rear views of a portion of a taping device of the 
applicator ofFIGS. 1 A and IB in a taping and cutting position, respectively; 

FIG. 4 is an enlarged, perspective view of one preferred separable splicing tape; 

FIG. 5 is an enlarged, rear view of the taping device ofFIG. 3; and 

FIG. 6A-13B illustrate operation of the applicator of FIGS. 1A and IB in 
accordance with a method of the present invention. 

Inscri ption of th* Preferr ed Embodiments 
One preferred embodiment of an automated splicing tape applicator 20 is shown in 
FIGS. 1A and IB. As a point of reference, the applicator 20 is shown in conjunction with 
a roll of sheet material 22 to be processed by the applicator 20. With this in mind, the 
applicator 20 includes a sheet engagement mechanism 24, a sheet cutter assembly 26 and a 
taping device 28. The various components are described in greater detail below. In 
general terms, however, the sheet engagement mechanism 24, the sheet cutter assembly 26 
and the taping device 28 are connected by a frame 30, with the sheet engagement 
mechanism 24 and the sheet cutter assembly 26 preferably being coupled by a linkage 32 
to the frame 30. With this configuration, via the linkage 32, the sheet engagement 
mechanism 24 and sheet cutter assembly 26 are maneuverable relative to the taping device 
28 between a first position in which a cutting line provided by the sheet cutter assembly 26 
is aligned with a tape application line provided by the taping device, and a second position 
in which the sheet cutter assembly 26 is spaced away from the tape application line. 

Positioning and use of the various components of the applicator 20 are most 
conveniently described below with reference to certain elements of the roll 22. To this 
end, the roll 22 is generally defined to include an outer-most layer 34. Prior to processing 
by the applicator 20, the outer-most layer 34 is tightly wound to a remainder of the roll 22, 
terminating at a free or leading end 36. Depending upon the side at which the roll 22 is 
viewed, the roll 22, including the outer-most layer 34, is wound in either a clockwise or 
counter-clockwise direction. As used throughout this specification, regardless of winding 
direction, the leading end 36 of the outer-most layer 34 is referenced as being "upstream." 
The outer-most layer 34, as well as the remaining inner layers (or turns), can thus be 
described as being "downstream" of the leading end 36. Finally, the roll 22 defines a first 
side 160 and a second side 166 (generally hidden in FIGS. 1A and IB) relative to the 
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direction in which splicing tape (not shown) is applied by the applicator 20. In other 
words, during operation, the splicing tape is initially applied at or near the first side 160 
and then is extended to or near the second side 166. 

With the above conventions in mind, and in a preferred embodiment, the sheet 
engagement mechanism 24 includes a support bar 40, a plurality of vacuum cups 42 and a 
roll sensor 44. The vacuum cups 42 and the roll sensor 44 are maintained by the support 
bar 40. 

The vacuum cups 42 are of a type known in the art, and are each fluidly connected 
to a vacuum source (not shown). In a preferred embodiment, the vacuum cups 42 are 
arranged in a plurality of zones 48a-48d. With this zoned configuration, the sheet 
engagement mechanism 24 is able to readily process a variety of different roll widths. As 
a point of reference, for many printing industry applications where the roll 22 is a 
comprised of a paper sheet material, "standard" roll widths (or axial length) include 12.25 
inches (31.1 cm), 24.5 inches (62.2 cm), and 50 inches (127 cm). The actual width of the 
roll 22 will dictate which of the zones 48 are activated. For example, where the roll 22 has 
a width of 50 inches (127 cm), the vacuum cups 42 in all of the zones 48a-48d will be 
used (e g., have a vacuum applied thereto). Conversely, a roll width of 12.25inches (31.1 
cm) requires that only the zones 48b and 48c be activated. In this regard, a separate 
programmable controller (not shown) is preferably provided to initiate a vacuum at the 
desired zones 48a-48d. Alternatively, the vacuum cups 42 can be arranged into a different 
number of zones, or all of the vacuum cups 42 can always be activated during use of the 
applicator 20. Regardless, as described in greater detail below, the vacuum cups 42 all 
extend downwardly from the support bar 40 (relative to the orientations of FIGS. 1A and 

IB) to a common plane. 

The roll sensor 44 is of a type known in the art and extends downwardly from the 
support bar 40, beyond the common plane defined by the vacuum cups 42. The roll sensor 
44 is preferably electrically connected to the programmable controller (not shown), and 
provides a signal thereto upon contacting an outer surface of the roll 22 during use. Upon 
receiving a signal from the roll sensor 44, the programmable controller initiates the 
vacuum source (not shown) to form a vacuum at the desired vacuum cups 42. Thus, the 
roll sensor 44 serves as a switching mechanism, ensuring that processing of the roH 22 by 
the applicator begins only after the various components are properly positioned relative to 
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the roll 22. As such, the applicator 20 can handle a number of different roll diameters, 
ranging from, for example, 30-50 inches (76 -127 cm). 

In one preferred embodiment, the sheet engagement mechanism 24 further includes 
a hold down device 50. As described in greater detail below, the hold down device 50 
5 serves to prevent overt displacement of an outer-most layer of the roll 22 during 
processing by the applicator 20, and preferably includes a plurality of arms 52 each 
maintaining a roller 54. Each of the arms 52 is coupled to the frame 30, and is preferably 
biased to a lowered position by a spring 56. With this one preferred construction, then, the 
respective rollers 54 can be maintained in contact with the roll 22 regardless of a position 

10 of the linkage 32. Alternatively, a wide variety of other constructions for the hold down 
device 50 are also acceptable. The contact between the hold down device 50 and the roll 
22, specifically at the rollers 54, is positioned so as to be spaced from, and behind or 
downstream of, the vacuum cups 42. That is to say, the rollers 54 (or other similar roll 22 
contact component) are positioned downstream of the vacuum cups 42 relative to the 

15 leading end 36 of the outer-most layer 34. 

The sheet cutter assembly 26 preferably includes a guide carriage 60 and a blade 
mechanism 62. The guide carriage 60 guides a cutting surface provided by the blade 
mechanism 62 along a planar path during a cutting operation, and is preferably coupled to 
the support bar 40 otherwise maintaining the vacuum cups 42. The cutting surface of the 

20 blade mechanism 62 extends downwardly from the guide carriage 60, and is configured to 
cut the sheet material provided by the roll 22. In this regard, the cutting surface of the 
blade mechanism 62 preferably extends below the vacuum cups 42 (relative to the 
orientation of FIGS. 1 A and IB) so that a sheet or layer otherwise engaged by the vacuum 
cups 42 can be cut by traversing the blade mechanism 62 across the guide carriage 60. 

25 Notably, the guide carriage 60, and thus travel distance of the blade mechanism 62, is 
preferably greater than an overall length defined by the plurality of vacuum cups 42 and an 
expected width of the roll 22. Thus, in the neutral position of FIGS. 1 A and IB (i.e., prior 
to a cutting operation), the blade mechanism 62 can be positioned laterally away from the 
vacuum cups 42, so that the vacuum cups 42 can engage the roll 22 without interference 

30 from the blade mechanism 62. 

In one preferred embodiment, the blade mechanism 62 includes a rotatable shaft 
58, a mounting bracket 59, a linear actuator 61, a rotary sheet cutter 63, a pulley 64, a 
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support shoe 65, and a cable 66. The rotary sheet cuter 63 provides the cutting surface for 
cutting sheet material. The rotary sheet cutter 63 and the pulley 64 are rotably coupled to 
the mounting bracket 59 by the rotatable shaft 58 so as to commonly rotate about a 
common axis provided by the shaft 58. The support shoe 65 is also attached to the 
mounting bracket 59. The mounting bracket 59, in turn, is slidably secured to the linear 
actuator 61, which is otherwise formed as part of the guide carriage 60. The cable 66 is 
wrapped about the pulley 64, and each end of the cable 66 is firmly fixed to respective 
ends of the support bar 40. With this configuration, when the linear actuator 61 is 
prompted to drive the mounting bracket 59, the cable 66 effects rotation of the rotary sheet 
cutter 63 and the pulley 64. In this regard, a circumference of the rotary sheet cutter 63 is 
preferably greater than that of the pulley 64. As a result, a resulting surface speed of the 
rotary sheet cutter 63 is greater than a linear speed of the mounting bracket 59. This 
configuration provides a cutting action without requiring a secondary drive for rotating the 
rotary sheet cutter 63. Additionally, this configuration provides several other advantages, 
including: requiring less space, providing a less expensive power source, providing more 
efficient cutting, etc., as compared to other available cutting devices such as a fixed blade 
or scissors cutting head. Alternatively, however, the sheet cutter assembly 26 can assume 
a wide variety of forms, including a driven straight blade, a scissors cutter, etc. 

By directly coupling the sheet cutter assembly 26 to the sheet engagement 
mechanism 24, and in particular coupling the guide carriage 60 directly to the support bar 
40, the cutting surface provided by the blade mechanism 62 is constantly positioned at a 
known spatial location relative to the vacuum cups 42 (or other engagement device). This 
same preferred configuration provides the cutting surface of the blade mechanism 62 in 
highly close proximity to the vacuum cups 42. Further, the combination sheet engagement 
mechanism 24/cutter 26, and in particular the combination vacuum cups 42/cutting surface 
of the blade mechanism 62, are maneuverable as a singular unit. To this end, the linkage 
32 preferably provides for desired movement of the combination sheet engagement 
mechanism 24/cutter 26. As best shown in FIG. 2, the linkage 32 is connected to the 
frame 30 (that otherwise maintains the taping device 28 as described below), and includes 
a first link 70, a second link 72, a third link 74, and a fourth link 76. This preferred four- 
bar linkage 32 eloquently transitions the sheet engagement mechanism 24/cutter 26 from 
the first, lowered position of FIG. 2 in which the vacuum cups 42 and the cutting surface 
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of the blade mechanism 62 are radially aligned with the taping device 28, to a second, 
retracted position (not shown), in which the vacuum cups 42 and the blade mechanism 62 
are moved upwardly and rearwardly relative to the taping device 28 (pursuant to the 
orientation of FIG. 2). To this end, an electromechanical activator 78, as known in the art, 
is preferably provided to dictate movement between the first and second positions. 
Though not shown, the activator 78 is preferably electrically connected to the 
programmable controller that prompts desired activation of the activator 78. Alternatively, 
the linkage 32 can assume forms other than that illustrated in FIG. 2, and may include 
more or less than four of the links 70-76. Regardless, the hold down device 50 is 
preferably connected to the frame 30 independent of the linkage 32, such that a position of 
the hold down device 50, and in particular the rollers 54 (or other contact device), can be 
maintained independent of a position/movement of the linkage 32. 

Returning tonGS. lAand IB, the taping device 28 preferably includes a track 90, 
a tape head 92, a tape cutter 94, a roll side sensor 96, and a press down roller 98. In 
general terms, the tape head 92, the tape cutter 94, the roll side sensor 96 and the press 
down roller 98 are all mounted to a plate 100 (or similar component) that is otherwise 
moveably secured to the track 90. The track 90, is mounted to the frame 30. The plate 
100 and thus the components maintained thereby, is selectively traversed along the track 
as part of a taping operation. As a point of reference, FIGS. 1 A and IB illustrate the 
taping device 28 following a tape application operation (i.e., the plate 100 has traversed 
across the roll 22 so that the roll side sensor 96 is away from the roll 22). Prior to 
applying a splicing tape, the plate will be positioned at an opposite side of the track 90. 
The taping device 28 further preferably includes an actuator mechanism (not shown), such 
as a servomotor, that moves the plate 100 along the track 90. The actuator mechanism is 
electrically connected to the programmable controller (not shown) that otherwise dictates 
operation of the actuator mechanism. 

Portions of the taping device 28 are shown in greater detail in FIGS. 3A and 3B. 
As a point of reference, the taping device 28 is depicted in FIG. 3 A as applying a splicing 
tape 102 to the outer-most layer 34 of the roll 22, with the tape head 92 (referenced 
generally) moving in a direction indicated by an arrow in FIG. 3 A Conversely, FIG. 3B 
illustrates the taping device 28 cutting a just applied segment of the splicing tape 102. 
With this in mind, the tape head 92 includes a supply reel 104, guide rollers 106a - 106c, a 
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placement roller .108, and a take-up reel 110. Notably, the term "take-up reel" refers to a 
device that winds up removed liner material. The rollers 106 and 108 and the reels 104 
and 1 10 are coupled to the plate 100 as described below. The supply reel 104 maintains a 
roll 112 of the splicing tape 102. As shown in FIG. 3A, the splicing tape 102 extends from 
the supply reel 104 and along a tape path to the placement roller 108 via two of the guide 
rollers 106a, 106b. From the placement roller 108, the tape path continues to the third 
guide roller 106c, and finally to the take-up reel 1 10. In FIG. 3A, the placement roller 108 
is in a lowered position, whereas FIG. 3B reflects the placement roller 108 in a raised 
position. 

To best understand the preferred tape path and operation of the preferred tape head 
92, reference is made to one preferred embodiment of the splicing tape 102 illustrated 
generally in FIG. 4. The one preferred splicing tape 102 generally includes a first or outer 
tape element 120 releasably secured to a second or inner tape element 122 by an 
intermediate separation layer 124. Further, an adhesive 126 is provided at an exterior 
surface 128 of the first tape element 120, whereas an adhesive 130 is provided at an 
exterior surface 132 of the second tape element 122. Finally, a release liner 134 is 
releasably secured over the adhesive 126 otherwise associated with the exterior surface 
128 of the first tape element 120. Preferred examples of the splicing tape 102 are provided 
in U.S. Application Serial No. 09/770,985, filed January 26, 2001, although a variety of 
other configurations are also acceptable. Regardless, the release liner 134 is formed to 
include at least one split line 136 along which a first section 134a can be separated from a 
second section 134b. In particular, proper application of the splicing tape 102 to the roll 
22 (FIG. 1 A) requires removal of the first section 134a. 

With additional reference to FIG. 3A, the take-up reel 110 serves as a liner 
removal device, facilitating removal of the first portion 134a of the release liner 134. 
When the tape roll 112 is initially loaded to the tape head 92, an excess strip of the first 
portion 134a of the release liner 134 is manually separated from a remainder of the 
splicing tape 102. The splicing tape 102 is then guided through the tape path, with only 
the separated first portion 134a of the release liner 134 extending from the placement 
roller 108, around the guide roller 106c, and to the take-up reel 110. The take-up reel 110 
and the supply reel 104 are then rotated accordingly so that the point at which the first 
portion 134a of the release liner 134 initially separates from a remainder of the splicing 
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tape 102 is position at approximately bottom dead center of the placement roller 108. 
When properly loaded, then, the splicing tape 102 can be precisely applied via the 
placement roller 108, with the take-up reel 1 10 continually removing the first portion 134a 
of the release liner 134. The take-up reel 1 10 maintains a tension in the splicing tape 102, 
in combination with the supply reel 104, via the first portion 134a of the release liner 134. 
Of course, where the splicing tape 102 assumes a form other than that illustrated in the one 
preferred embodiment, the tape head 92 can be configured accordingly. 

An additional preferred feature of the tape head 92 is interrelated with the preferred 
tape cutter 94. As described in greater detail below, the tape cutter 94 is configured to cut 
the splicing tape 102 at a point that is substantially aligned with the side 166 of the roll 22. 
To properly perform this cutting operation, the placement roller 108 is preferably first 
translated away from the roll 22 and a blade provided by the tape cutter 94. Thus, in one 
preferred embodiment, the tape head 92 further includes an actuator mechanism 142 
(shown generally in FIG. 1 A) and a taping head shoe 144. The actuator mechanism 142 is 
electrically connected to the programmable controller (not shown) and dictates a position 
of the placement roller 108 based upon signals from the programmable controller. In 
particular, in the first, lowered position of FIG. 3 A, the actuator mechanism 142 positions 
the placement roller 108 for applying the splicing tape 102 to the roll 22, as shown in FIG. 
3A Conversely, in the second, raised position (FIG. 3B), the actuator mechanism 142 
maneuvers the placement roller 108 upwardly and away from the tape cutter 94. With this 
in mind, the actuator mechanism 142 can assume a variety of forms, and in one preferred 
embodiment includes a drive piston and a linkage assembly. 

In the raised position, the taping head shoe 144 ensures that the splicing tape 102 is 
properly positioned to receive a cut. More particularly, the taping head shoe 144 directs 
the portion of the splicing tape 102 immediately upstream of the cut point (or the roll side 
166) toward the roll 22 surface. Thus, in the raised position of FIG. 3B, the splicing tape 
102 extends from guide roller 106b to the taping head shoe 144 and then to the placement 
roller 108. If the taping head shoe 144 were omitted, direct, overt extension of the splicing 
tape 102 from the guide roller 106b to the raised placement roller 108 (and thus away from 
the roll 22 surface) could cause the splicing tape 102 to disengage the roll 22, or otherwise 
cause cut imperfections. 
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As described above, the tape cutter 94 provides a blade for cutting the splicing tape 
102. In one preferred embodiment, and with additional reference to FIG. 5, the tape cutter 
94 includes a rotary tape blade or cutter 150 and an actuator mechanism 152(best shown in 
FIG. 5). As a point of reference, the rotary cutter 150 is raised in FIG. 3 A and lowered in 
FIG 3B . The actuator mechanism 152 translates the rotary tape cutter 150 through a 
cutting motion transverse to a width of the splicing tape 102 (Le., in a plane parallel to roll 
side 166 and perpendicular to the plane of FIGS. 3A and 3B). To this end, the actuator 
mechanism 152 is electrically connected to the programmable controller (not shown) that 
prompts activation thereof, and is connected to the rotary tape cutter 150 by a shaft 154 
that is angularly oriented relative to a central axis defined by the actuator mechanism 152. 
With this preferred configuration, the rotary tape cutter 150 can more easily cut through 
the splicing tape 102. Further, a trailing roller 155 is preferably provided for supporting 
the rotary tape cutter 1 50 relative to the splicing tape 102. 

The actuator mechanism 152 moves the rotary tape cutter 150 in a back-and-forth 
motion during a cutting operation. Further, and with specific reference to FIG. 5, the 
actuator mechanism 152 preferably provides for a camming action, via links 156, to move 
the rotary tape cutter 150 up and away from the placement roller 108 during a tape 
application operation. This raised position of the rotary tape cutter 150 is shown in 
phantom in FIG. 5. Alternatively, other configurations for the tape cutter 94 are also 
acceptable. 

Returning to FIGS. 3A and 3B, the roll side sensor 96 is provided to sense the 
location of sides 160 (FIG. 1A) and 166 of the roll 22. Thus, the roll side sensor 96 can 
assume a variety of forms known in the art, such as a mechanical, optical, or proximity 
sensor, and is preferably electrically connected to the programmable controller (not 
shown). Regardless, the roll side sensor 96 is located along the plate 100 at a precise, 
known distance from the placement roller 108 and the rotary tape cutter 150. Thus, based 
upon a signal from the roll side sensor 96 indicating that a side of the roll 22 has been 
reached (such as the side 160 or 166), the programmable controller can initiate desired 
operation of the tape head 92 and/or the tape cutter 94. Operation of the tape head 92 and 
the tape cutter 94 based upon signal(s) from the roll side sensor 96 are described in greater 
detail below. 
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Finally, the press down roller 98 extends downwardly from the plate 100 to a plane 
corresponding with a plane defined by the placement roller during a tape application 
operation. In a preferred embodiment, the press down roller 98 is spring loaded, so as to 
apply a downward force (relative to the orientation of FIGS. 3 A and 3B) on to a contacted 
5 surface, such as a material being adhered to the splicing tape 102. 

Returning to FIGS. 1 A and IB, the above-described taping device 28 is secured to 
the frame 30 via the track 90. The frame 30, in turn, is moveably mounted within a guide 
station (not shown) that likely includes other frame components, for example a spindle for 
maintaining the roll 22. With this configuration, the frame 30, and thus the mounted sheet 

10 engagement mechanism 24, the sheet cutter assembly 26, and the taping device 28, are at 
known spatial positions relative to the roll 22. Further, the linkage 32 allows the sheet 
engagement mechanism 24 and the sheet cutter assembly 26 to move independent of the 
taping device 28. That is to say, the taping device 28, and in particular the tape head 92, 
can be maintained in a singular plane during movement of the sheet engagement 

IS mechanism 24 and the sheet cutter assembly 26. Notably, relevant portions of the sheet 
engagement mechanism 24, the sheet cutter assembly 26, and the taping device 28 are 
spatially positioned at known locations relative to one another, thereby facilitating precise 
splicing tape application. 

Operation of the splicing tape applicator 20 is shown in FIGS. 6A - 10B. For ease 

20 of illustration, portions of FIGS. 6A - 10B are illustrated in block form and/or 
diagrammatically. Beginning with FIGS. 6A and 6B, the roll 22 has been loaded relative 
to the applicator 20, and splicing tape 102 (FIG. 3 A) has been loaded into the tape head 
92. In particular, the roll 22 is positioned such that the free end 36 of the outer-most layer 
34 is upstream of the vacuum cups 42. Further, the frame 30 (FIG. 1 A) has been lowered, 

25 or otherwise moved toward the roll 22 such that the vacuum cups 42 have engaged the 
outer-most layer 34. To this end, the roll sensor 44 initially contacts the outer-most layer 
34, signaling the programmable controller (not shown) to initiate a vacuum at the vacuum 
cups 42 via the vacuum source (not shown). As best shown in FIG. 6B, in this initial roll 
engagement state, the rotary sheet cutter 63 and the tape head 92 are positioned away from 

30 the first side 160 of the roll 22. As such, the vacuum cups 42 are not impeded from 
contacting the outer-most layer 34. 
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Once the vacuum cups 42 have properly engaged the outer-most layer 34, the 
linkage 32 moves the vacuum cups 42, and thus contacted region of the outer-most layer 
34, away from a remainder of the roll 22 as shown in FIGS. 7A and 7B. For example, the 
programmable controller (not shown) prompts the activator 78 to move the linkage 32 as 
shown. This action generates a spacing 162 between the contacted region of the outer- 
most layer 34 and a remaining wound portion 164 of the roll 22. In other words, at least a 
portion of the outer-most layer 34 is unwound from the roll 22, with the hold down device 
50 preferably preventing the outer-most layer 34 from overtly unwinding downstream of 
the point of engagement between the vacuum cups 42 and the outer-most layer 34. The 
spacing 162 corresponds with an extension of the rotary sheet cutter 63 beyond an 
engagement plane defined by the vacuum cups 42, and is preferably on the order of 
approximately 0.25 inch (0.64 cm). Regardless, the spacing 162 is sufficient to allow the 
rotary sheet cutter 63 to cut the outer-most layer 34 adjacent the vacuum cups 42 without 
undesirably cutting the remaining wound portion 164. 

The blade mechanism 62 is then operated to cut the outer-most layer 34, as shown 
in FIG. 8. The blade mechanism 62 is prompted to traverse the guide carriage 60 via a 
signal from the programmable controller (not shown), thereby cutting the outer-most layer 
34. With the one preferred embodiment of the blade mechanism 62, the support shoe 65 
slides into the spacing 162 (FIG. 7A), and thus is beneath and supports the outer-most 
layer 34 as the rotary sheet cutter 63 cuts the sheet material. The support shoe 65 assists in 
positioning the outer-most layer 34 relative to the rotary sheet cutter 63 for a more 

efficient cutting operation. 

FIGS. 9A and 9B illustrate the applicator 20 and the roll 22 following the cutting 
operation. In particular, the cut forms a "new" leading edge 170 for the outer-most layer 
34, with excess sheet material upstream of the cut (or leading edge 170) falling away from 
the roll 22. Downstream of the leading edge 170, however, a portion the outer-most layer 
34 remains secured to the vacuum cups 42, and spaced from the remaining wound portion 
164 of the roll 22. Because a spatial location of the wheel blade of rotary sheet cutter 63 
relative to spatial location of the vacuum cups 42 and the tape head 92 is known (via the 
frame 30 and the linkage 32), the spatial location of the formed leading edge 170 relative 
to these components is also known. Based upon this spatial correlation, a tape application 
line 172 along a circumference of the remaining wound portion 164 of the roll 22 can also 
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be determined. As a point of reference, the tape application line 172 is the line at which 
the leading edge 170 would be positioned were the outer-most layer 34 completely 
rewound to the roll 22. Stated otherwise, the tape application line 172 represents the point 
at which the roll 22 transitions from the outer-most layer 34 to a second outer-most layer 
5 174 where the outer-most layer 34 is rewound to the roll 22. In the spaced position of 
FIGS. 9A and 9B, however, the outer-most layer 34, including the leading edge 170 is 
unwound, whereas a trailing section 178 of the outer-most layer 36 remains wound to the 
roll 22. It is for this reason that the tape application line 172 is referred to as being 
"imaginary'*. 

10 With the above definitions in mind, the tape application line 172 extends across the 

axial width of the roll 22, and is definable on the circumference of the remaining wound 
portion 164. Because the tape application line 172 represents the point at which the 
leading edge 170 will reside upon subsequent rewinding, defining its location in advance 
of applying the splicing tape (not shown) is highly important, as the splicing tape is 

15 optimally positioned along the tape application line 172 for receiving the leading edge 
170. Thus, by forming the leading edge 170 at a known spatial position relative to the tape 
head 92 (FIG. 1 A), more preferably by radially aligning the rotary sheet cutter 63 relative 
to the placement roller 108 (FIG. 3A), the tape head 92 is properly positioned to operate 
along the tape application line 172. 

20 Prior to applying the splicing tape (not shown), the sheet cutter assembly 26 and 

the leading edge 170 of the outer-most layer 34 are preferably further moved away from 
the roll 22, and in particular the defined tape application line 172, as shown in FIGS. 10A 
and 10B. In particular, the linkage 32 is translated to a fully raised position, for example 
via the activator 78, to move the sheet cutter assembly 26 and the vacuum cups 42 (and 

25 thus the leading edge 170) up and away from the tape application line 172. 

With the linkage 32 in the fully raised position, the taping device 28 is then 
operated to apply the splicing tape 102 across the wound portion 164 of the roll 22, 
preferably along the tape application line 172. As shown in FIGS. 1 1 A and 1 IB, the tape 
head 92 is guided, via the track 100, across a width of the roil 22, applying the splicing 

30 tape 102 as previously described. In this regard, as the tape head 92 is initially moved 
toward the first side 160 of the roll 22, the roll side sensor 96 senses a position of the first 
side 160. Based upon a known distance between the sensor 96 and the placement roller 
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108, the programmable controller (not shown) is able to prompt initial application of the 
splicing tape 102 in close proximity to the first side 160, within approximately 0.25 inch 
(0.64 cm). It is noted that no other available automated splicing tape applicator provides 
for this level of precision. 
5 The tape head 92 continues across a width of the roll 22, applying the splicing tape 

102 and preferably removing the first section 134a (FIG. 4) of the release liner 134 (FIG. 
4) as previously described. Toward the end of the taping path, the roll side sensor 96 
senses the presence of the second side 166 of the roll 22. Upon receiving this signal, the 
programmable controller (not shown) initiates a tape cutting operation. First, based upon a 

10 known distance between the placement roller 108 (or the point at which the splicing tape 
102 is dispensed from the tape head 92) and the roll side sensor 96, the controller directs 
the tape head 92 to continue dispensing the splicing tape 102 to a point just beyond the 
detected second side 166. The placement roller 108 is then moved to a raised position as 
previously described with respect to FIG. 3B, and the rotary tape cutter 150 (FIG. 3B) 

15 moved into contact with the applied splicing tape 102 at a point substantially aligned with 
the second side 166. Finally, the rotary tape cutter 150 is translated across a width of the 
splicing tape 102, severing the splicing tape 102. In one preferred embodiment, the rotary 
tape cutter 150 is passed over the splicing tape 102 twice to ensure a complete cut. 
Finally, the rotary tape cutter 150 is returned to a raised position. 

20 As shown in FIGS 12A and 12B, following the tape application operation, the 

splicing tape 102 preferably extends straight across an entire width of the roll 22, parallel 
with an axis defined by the roll 22. Alternatively, the applicator 20 can be operated such 
that the splicing tape 102 extends across only a portion of the roll width and/or is 
intermittently applied. Even further, the splicing tape 102 can be applied at an angle 

25 relative to the roll axis. Regardless, with the most preferred form of the splicing tape 102 
previously described, following application and cutting, an outer surface of the splicing 
tape 102 is defined by a first section 180 with exposed adhesive and a second section 182 
that preferably has the release Hner 134 (FIG. 4) retained thereon. 

The plate 100, and thus the components maintained thereby, is further moved away 

30 from the second side 166 of the roll 22, and the outer-most layer 34 re-wound to the roll 
22 as shown in FIGS. 13A and 13B. More particularly, the linkage 32 is operated to direct 
the leading edge 170 into contact with the splicing tape 102, at the first section 180, to 
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adhere the leading edge 170 to the splicing tape 102 via the adhesive otherwise provided 
on the first section 180. The vacuum cups 42 are then released from the outer-most layer 
34, and the linkage 32 moved back to the raised position as previously described. Finally, 
the plate 100 is traversed back across the roll 22, with the press down roller 98 (FIG. 3A) 
pressing against the leading edge 170. This action ensures that the leading edge 170 

adheres to the splicing tape 102. 

Upon completion of applicator 20 operation, the splicing tape 102 is applied to the 
roll 22, with the leading edge 170 of the outer-most layer 34 being adhered thereto. In the 
most preferred embodiment and as shown in FIG 13B, the leading edge 170 is positioned 
such that the outer-most layer 34 covers a portion of the width of the splicing tape 102, 
whereas the remaining width is exposed. Other locations of the leading edge 170 relative 
to the splicing tape 102 can also be achieved by the applicator 20. In general terms, 
however, the applicator 20 can automatically place the splicing tape 102 on the roll 22 and 
subsequently position the leading edge 170 over at least a portion of the splicing tape 102, 
within plus or minus 5 mm, preferably within plus or minus 1mm, of a desired orientation 
on a consistent basis. Once again, this heretofore-unavailable result is achieved by cutting 
the leading edge 170 of the outer-most layer 34 at a spatial location that is directly aligned 
with a line or plane along which the splicing tape 102 is subsequently applied to the roll 
22. Effectively, then, the applicator 20 establishes the known tape application line 172 
(FIG. 10B) relative to the roll 22 by aligning the sheet cutting blade 63 with the placement 
roller 108. 

The splicing tape applicator and method of use of the present invention provides a 
marked improvement over previous designs. By directly correlating the line along which 
the outer-layer is initially cut with the line along which the splicing tape is applied, the 
present invention is capable of applying recendy available separable splicing tapes 
otherwise configured to be only partially covered by the outer-most layer. The many 
constrainte presented by application of this type of splicing tape are not recognized by 
available automated splicing tape applicators, let alone addressed. The present invention 
also overcomes the numerous drawbacks associated with manual application of separable 
splicing tape. Finally, in one preferred embodiment, the present invention provides a tape 
cutter that is uniquely designed to achieve highly precise tape cutting relative to a side of 
the roll. 
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Although the present invention has been described with reference to preferred 
embodiments, workers skilled in the art will recognize that changes can be made in form 
and detail without departing from the spirit and scope of the present invention. For 
example, the tape cutter has been preferably described as including a rotary cutter and an 
actuator mechanism. A variety of other tape cutter designs known in the art may also be 
employed. Further, the applicator has been described as applying a separable splicing tape 
having a pre-cut release liner and two tape elements. A wide variety of other splicing 
tapes can also be applied with the present invention. 
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what TS CLAIMED IS: 

1. A method of automatically applying a splicing tape to a roll of sheet material 
defining a width and providing an outer-most layer, the method comprising: 

lifting a portion of the outer-most layer away from a remainder of the roll; 
cutting the lifted portion of the outer-most layer to form a leading edge of the roll 
that is otherwise spaced from a remainder of the roll such that the roll is 
defined by a wound portion and an unwound portion, the cut being made at 
a known spatial location relative to a circumference of the wound portion 
such that the leading edge is radially aligned with a defined application line 
on the wound portion; 
applying the splicing tape to the wound portion of the roll at the defined 
application line, the splicing tape extending across at least a portion of the 
width of the roll; and 
adhering the leading edge to an outer surface of the splicing tape such that the 
outer-most layer covers a first section of the splicing tape and a second 
section of the splicing tape remains exposed adjacent the leading edge. 

2. The method of claim 1, wherein lifting a portion of the outer-most layer includes 
establishing a spacing to allow cutting of the outer-most layer. 

3. The method of claim 1, further comprising: 

moving the leading edge a further distance from the defined application line 
following the cutting step to provide spacing for applying the splicing tape. 

4. The method of claim 3, wherein the step of moving the leading edge a further 
distance includes: 

engaging the outer-most layer adjacent the leading edge with an engagement 
mechanism; 

maintaining a position of the outer-most layer against a remainder of the roll 
downstream of a point of an interface between the engagement mechanism 
and the outer-most layer with a hold down device; and 
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maneuvering the engagement mechanism away from the defined application line, 
the hold down device maintaining a tension in the outer-most layer as the 
leading edge is maneuvered. 

5. The method of claim 1, wherein following the cutting step, the outer-most layer is 
defined by an unwound section, including the leading edge, and a wound section 
extending from the unwound section to a second outer-most layer otherwise wound to a 
remainder of the roll, and further wherein the defined application line is at a transition of 
the outer-most layer to the second outer-most layer. 

6. The method of claim 1, wherein the step of applying a splicing tape includes 
applying the splicing tape straight across the roll. 

7. The method of claim 6, wherein the splicing tape is applied substantially parallel to 
an axis of the roll 

8. The method of claim 6, wherein the splicing tape is applied at an angle relative to 
an axis of the roll. 

9. The method of claim 1, wherein the splicing tape has a relatively uniform width 
and a split line, and further wherein the step of applying the splicing tape includes 
substantially centering the split line relative to the defined application line. 

10. The method of claim 1, wherein the splicing tape has a relatively uniform width, 
and further wherein the splicing tape is applied such that upon subsequent adhering of the 
leading edge, approximately one-third of the splicing tape width is covered by the outer- 
most layer. 

11. The method of claim 1, further comprising: 

providing a taping device for applying the splicing tape; and 
providing a cutting mechanism for cutting the outer-most layer; 
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wherein the taping device is mechanically coupled to the cutting mechanism such 
that a spatial position of the cutting mechanism relative to a spatial position 
of the taping device is known. 

12. The method of claim 1, wherein the splicing tape includes an outer tape element 
having an adhesive on an outer surface thereof and a release liner placed over the 
adhesive, the method further comprising: 

removing at least a section of the release liner after applying the splicing tape to 
the wound portion of the roll. 

13. The method of claim 12, further comprising: 

providing a taping device including a tape head and a liner removal device; and 
directing the taping device across a width of the roll to apply the splicing tape with 
the tape head and remove at least a section of the release liner with the liner 
removal device with a single pass of the taping device. 

14. The method of claim 1, wherein the roll of sheet material is defined by a first side 
and a second side, and further wherein the step of applying the splicing tape includes 
extending the splicing tape to the second side, the method further comprising: 

sensing a location of the second side; 

positioning a tape cutter at the second side of the roll based upon the sensed 
location; and 

cutting the splicing tape with the tape cutter to a defined location relative to the roll 
such that a trailing edge of the splicing tape is substantially aligned with the 
second side of the roll. 

15. The method of claim 14, wherein the splicing tape is applied by a taping device 
including a placement roller, and wherein the step of applying the splicing tape further 
includes: 

sensing a location of the first side; 

aligning the placement roller with the first side of the roll based upon the sensed 
location of the first side; and 
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prompting the taping device to apply the splicing tape such that a leading end of 
the splicing tape is substantially aligned with the first side of the roll. 

16. The method of claim 1, wherein the step of adhering a leading edge of the roll to 
an outer surface of the splicing tape includes passing a roller over the leading edge to press 
the leading edge against the outer surface of the splicing tape. 

17. The method of claim 1, further comprising: 

sensing a spatial location of the outer-most layer before the step of lifting the 
outer-most layer. 

18. An apparatus for applying a splicing tape to a roll of sheet material, the apparatus 
comprising: 

a sheet engagement mechanism configured to engage and maneuver an outer-most 
layer of the roll; 

a sheet cutter configured to cut the outer-most layer of the roll across a width 
thereof, and 

a taping device including a tape head configured to apply a splicing tape to the roll; 

wherein the sheet engagement mechanism, the sheet cutter and the taping device 
are connected to one another at known spatial locations such that the tape 
head applies the splicing tape along a tape line corresponding with a cut 
line provided by the sheet cutter. 

19. The apparatus of claim 18, wherein the tape head is configured to apply a strip of 
splicing tape along a defined tape application line, and further wherein connection of the 
sheet engagement mechanism, the sheet cutter and the taping mechanism is configured 
such that the sheet cutter cuts an outer-most layer of the roll, otherwise lifted from a 
remainder of the roll by the sheet engagement mechanism, to form a leading edge that is 
spatially alignable with the defined tape application line. 

20. The apparatus of claim 18, wherein the sheet material cutter is directly coupled to 
the sheet material engagement mechanism. 
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21. The apparatus of claim 20, wherein the combination sheet material engagement 
mechanism and cutter are configured to be moveable relative to the tape head. 

22. The apparatus of claim 20, wherein the combination sheet material engagement 
mechanism and cutter are transitionable from a first position, in which the sheet material 
cutter is aligned with a tape application line defined by the tape head, to a second position 
in which the sheet cutter is spaced from the tape application line. 

23. The apparatus of claim 22, further comprising: 

an actuator for moving the combination sheet material engagement mechanism and 
cutter from the first position to the second position. 

24. The apparatus of claim 22, further comprising: 
a frame maintaining the taping device; and 

a linkage connecting the combination sheet material engagement mechanism and 
cutter to the frame; 

wherein the linkage directs the combination sheet material engagement mechanism 
and cutter between the first and second positions. 

25. The apparatus of claim 22, further comprising: 

a hold down device connected to and spaced from the combination sheet material 
engagement mechanism and cutter, the hold down device configured to 
remain stationary as the combination sheet material engagement 
mechanism and cutter is transitioned from the first position to the second 
position. 

26. The apparatus of claim 25, wherein the hold down device includes a plurality of 
spring-loaded rollers. 

27. The apparatus of claim 18, wherein the sheet material engagement mechanism 
includes a vacuum source. 
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28. The apparatus of claim 18, wherein the sheet cutter and the tape head are 
configured to cut sheet material and apply tape, respectively, along parallel lines. 

29. The apparatus of claim 18, wherein the taping device further includes a trade for 
guiding the tape head across a defined path. 

30. The apparatus of claim 1 8, wherein the tape head includes: 
a supply reel for maintaining a roll of splicing tape; and 

a placement roller for applying a strip of the splicing tape to the roll. 

31. The apparatus of claim 30, wherein the splicing tape includes a release liner 
releasably secured to an outer, adhesive-bearing surface of an outer tape element, and 
wherein the taping device further includes: 

a liner removal mechanism for removing at least a portion of the release liner from 
the outer tape element, the liner removal mechanism being positioned 
behind the placement roller such that the taping mechanism is capable of 
removing at least a portion of the release liner immediately after applying 
the splicing tape. 

32. The apparatus of claim 31, wherein the liner removal mechanism includes a take- 
up reel. 

33. The apparatus of claim 18, wherein the taping device further includes a tape cutter 
for cutting the splicing tape, the tape cutter being positioned adjacent the tape head such 
that the splicing tape can be cut immediately after being applied to the roll. 

34. The apparatus of claim 33, wherein the roll of the sheet material is defined by a 
first side and a second side, the splicing tape being applied from the first side to the second 
side, the taping device further comprising: 

a roll side sensor for sensing the first side and the second side locations; 
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wherein the tape cutter is positionable based upon a signal from the roll side 
sensor. 

35. The apparatus of claim 34, wherein applying of the splicing tape by the tape head 
is based upon a signal from the roll side sensor indicating a location of the first side of the 
roll. 

36. The apparatus of claim 33, wherein the tape cutter includes a rotary cutter. 

37. The apparatus of claim 36, wherein the rotary cutter is radially maneuverable 
relative to the tape head. 

38. The apparatus of claim 36, wherein the tape head includes a placement roller for 
placing the splicing tape onto the roll, wherein the taping device further includes: 

a take-up reel for removing a portion of a release liner from the splicing tape; 
wherein the rotary cutter is positioned between the placement roller and the take- 
up reel relative to a tape path defined for the splicing tape. 

39. The apparatus of claim 18, wherein the taping device further includes a press down 
roller for pressing a leading edge of sheet material against an outer surface of splicing tape 
otherwise applied to the roll by the tape head. 

40. The apparatus of claim 1 8, further comprising: 

a roll sensor for sensing a spatial position of the roll relative to the sheet material 
engagement mechanism. 

41. The apparatus of claim 18, wherein the sheet cutter includes a rotary sheet cutter. 

42. A method of automatically applying a splicing tape to a roll of sheet material 
defining a width and including an outer-most layer, the method comprising: 

establishing an imaginary application line extending transversely along a 
circumference of the roll; 
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lifting the outer-most layer away from a remainder of the roll in a region of the 
application line; 

cutting the outer-most layer to form a leading edge, the cut being made such that 
the leading edge is radially alignable with the application line; 

applying the splicing tape to a wound portion of the roll along the application line, 
the splicing tape extending across at least a portion of the width of the roll 
and the leading edge remaining spaced from the wound portion as the 
splicing tape is applied; and 

adhering the leading edge to an outer surface of the splicing tape such that the 
outer-most layer covers a first portion of the splicing tape and a second 
portion of the splicing tape remains exposed. 

43. The method of claim 42, wherein establishing an application line includes: 
providing a sheet cutter capable of cutting along a spatial cut line; 
providing a taping device capable of applying a strip of splicing tape along a 

spatial tape application line; and 
coupling the sheet cutter and the taping device to one another such that the spatial 

cut line is radially aligned with the spatial tape application line. 
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